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CLAIMS 



[Claim(s)] 

[Claim l] When the paper feed roller possessing the detected part which a rotation drive is 
carried out by the paper feed motor, and serves as point of measurement of the zero of 
angle of rotation is formed The relation between the amount of form feeds of said paper 
feed roller and the rotation of said paper feed motor is measured using a predetermined 
form on the basis of the zero of angle of rotation of said paper feed roller. While building 
into a recording device said paper feed roller with which acquired the correction value 
which amends the rotation of said paper feed motor required for the amount of line feed of 
said predetermined form with said paper feed roller based on this measurement result, 
and this measurement was presented Store said correction value in this recording device, 
and it calculates according to the class of form which uses the rotation of said paper feed 
motor at the time of line feed actuation of said recording device for printing based on the 
amount of gaps of the amount of line feed to said correction value. The vertical-format-unit 
approach characterized by starting a new line by controlling the rotation of said paper feed 
motor based on this calculated value. 

[Claim 2] The amount storage section of line feed which memorized beforehand the 
correction value which amends the rotation of a paper feed motor required for line feed 
delivery of a predetermined form with said paper feed roller corresponding to the paper 
feed roller by which a rotation drive is carried out by the paper feed motor, and said paper 
feed roller by 1 to 1, The detected part used as the point of measurement of the zero of 
angle of rotation of said paper feed roller, and a zero detection means to detect said 
detected part, The roller angular-position judging section said zero detection means judges 
the angular position of said paper feed roller based on the detecting signal which detected 
said detected part to be, The correction value operation part which calculates the 
correction value of the rotation of said paper feed motor at the time of the line feed 
actuation to the form chosen from the correction value memorized by said amount storage 
section of line feed according to the setup of a selection means to choose the class of form, 
and said form selection means, The recording device characterized by having the motor 
control section at the time of the line feed actuation which controls the rotation of a paper 
feed motor based on the correction value calculated by the angular position and said 
correction value operation part of said paper feed roller judged by said roller 
angular-position judging section at the time of line feed actuation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the vertical-format-unit approach and a 
recording device, and relates to the vertical-format-unit approach and recording device 
which can maintain highly the paper feed precision of a form with a paper feed roller 
especially. 
[0002] 

[Description of the Prior Art] The recording device called the printer which can generally 
record an alphabetic character, an image, etc. to a form by making recording heads, such 
as a thermal head and an ink jet head, drive is proposed. 

[0003] In such a conventional recording device, record of an alphabetic character, an image, 
etc. is performed in the location of a request of a form by repeating the record actuation 
which performs record in a form per Rhine, and the line feed actuation for which only the 
specified quantity moves a record medium in the direction which intersects 
perpendicularly to the migration direction of a recording head with a paper feed roller by 
supporting the form ahead of the platen and making a recording head drive based on 
recording information. 

[0004] By the way, in the recording device in recent years, in order to search for record of 
the image of high quality more and to record the image of this high quality, improvement 
in the precision of the amount of line feed is called for. Therefore, lessening improvement 
in process tolerance, such as an outer-diameter dimension of a paper feed roller, a 
deflection, and roundness, and manufacture dispersion, improving own product quality of a 
paper feed roller, or devising control of paper feed is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] however, when it asks for improvement in the 
precision of the. amount of line feed in the conventional recording device mentioned above 
by raising own product quality of a paper feed roller What was excellent in process 
tolerance to the paper feed roller, for example, tolerance with a deflection precision of 5 
micrometers or less, will be required, and at best moreover manufacture took a great effort 
and time amount to the yield, and the paper feed roller which was excellent in such process 
tolerance had the trouble that an economic burden was large. 

[0006] Moreover, when it asks for improvement in the precision of the amount of line feed 
in said recording device by control of paper feed, the amount of line feed which is the 
amount of paper feeds required for line feed is calculated to a recording device, the rotation 
of the paper feed motor which carries out the rotation drive of the paper feed roller based 
on the periphery length of a paper feed roller etc. is calculated, and when only the rotation 
rotates a paper feed motor, control of the paper feed which suppresses dispersion in the 
amount of line feed is called for. The thing of a publication is known by JP,8-2032,A as 
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what suppresses dispersion in such an amount of line feed. A thing given in this official 
report arranges the paper feed detection roller which made periphery length die length 
almost equivalent to the die length for one line of a recording head at the recording device 
so that some forms conveyed with a paper feed roller may be touched. It enables it to define 
the amount of line feed correctly by detecting the feed per revolution of a form and 
controlling the feed per revolution of the form by the paper feed motor by detecting a 
detection roller and the detected part rotated in same axle with detection equipment. 
[0007] However, it sets to such a recording device. Detection equipment complicated with 
the high degree of accuracy for detecting the rotation of a paper feed detection roller and a 
paper feed detection roller to the recording device itself, The control section which detects 
the feed per revolution of a form from the rotation of a paper feed detection roller based on 
the detection result of detection equipment, and controls the feed per revolution of the form 
by the paper feed motor was needed, and while components mark increased and the 
economic burden was large, there was a trouble of becoming the inhibition factor of 
lightweight-izing. 

[0008] Furthermore, in such a recording device, since the detection roller had detected the 
amount of line feed whenever it recorded on the form, line feed actuation took time amount, 
in the recording device of a high resolution with the small amount of line feed in recent 
years, long time amount was required by line feed actuation, and there was a trouble that 
a recording rate fell, especially. 

[0009] In recent years, as a form used for record further again A regular paper, a postcard, 
Various things, such as an OHP form, an iron sheet form, a seal form, and an exclusive 
form that raised surface smooth nature, are used. Since dispersion in the amount of line 
feed arises also according to dispersion in the contact pressure of a paper feed roller and a 
form, and the class of form used for record, The data-processing time amount in a control 
section was long, and needed mass memory, if it was with big software, a colander was not 
obtained, but development of software took a great effort and time amount, and there was 
a trouble that an economic burden was large. 

[00 10] This invention is made in view of these points, and it aims at offering the cheap 
recording device which can use suitably the vertical-format-unit approach that the 
precision of the amount of line feed of a form is highly maintainable without relation to the 
process tolerance of a paper feed roller, and this vertical-format-unit approach. 
[0011] 

[Means for Solving the Problem] The vertical-format- unit approach which starts invention 
according to claim 1 in order to attain the purpose mentioned above When the paper feed 
roller possessing the detected part which a rotation drive is carried out by the paper feed 
motor, and serves as point of measurement of the zero of angle of rotation is formed The 
relation between the amount of form feeds of said paper feed roller and the rotation of said 
paper feed motor is measured using a predetermined form on the basis of the zero of angle 
of rotation of said paper feed roller. While building into a recording device said paper feed 
roller with which acquired the correction value which amends the rotation of said paper 
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feed motor required for the amount of line feed of said predetermined form with said paper 
feed roller based on this measurement result, and this measurement was presented Store 
said correction value in this recording device, and it calculates according to the class of 
form which uses the rotation of said paper feed motor at the time of line feed actuation of 
said recording device for printing based on the amount of gaps of the amount of line feed to 
said correction value. It is characterized by starting a new line by controlling the rotation 
of said paper feed motor based on this calculated value. 

[0012] According to this invention according to claim 1, a paper feed roller The relation 
between the amount of form feeds of a paper feed roller and the rotation of a paper feed 
motor is measured using a predetermined form for every paper feed roller according to 
manufactured individual. The correction value which amends the rotation of said paper 
feed motor required for the amount of line feed of said predetermined form based on this 
measurement result is acquired. It controls based on the value which calculated the 
rotation of the paper feed motor at the time of line feed actuation of a recording device 
based on said correction value according to the class of form used for printing. 
Consequently, the precision of the amount of line feed of a form is highly maintainable per 
mum for every class of form, and every various recording modes without relation to the 
process tolerance of a paper feed roller. 

[0013] Moreover, the recording device concerning invention according to claim 2 The 
amount storage section of line feed which memorized beforehand the correction value 
which amends the rotation of a paper feed motor required for line feed delivery of a 
predetermined form with said paper feed roller corresponding to the paper feed roller by 
which a rotation drive is carried out by the paper feed motor, and said paper feed roller by 
1 to 1, The detected part used as the point of measurement of the zero of angle of rotation 
of said paper feed roller, and a zero detection means to detect said detected part, The roller 
angular-position judging section said zero detection means judges the angular position of 
said paper feed roller based on the detecting signal which detected said detected part to be, 
The correction value operation part which calculates the correction value of the rotation of 
said paper feed motor at the time of the line feed actuation to the form chosen from the 
correction value memorized by said amount storage section of line feed according to the 
setup of a selection means to choose the class of form, and said form selection means, It is 
characterized by having the motor control section at the time of the line feed actuation 
which controls the rotation of a paper feed motor based on the correction value calculated 
by the angular position and said correction value operation part of said paper feed roller 
judged by said roller angular-position judging section at the time of line feed actuation. 
[0014] According to this invention according to claim 2, a zero detection means detects the 
detected part formed in the paper feed roller, the zero of the angular position of a paper 
feed roller is detected certainly, and the angular position of the paper feed roller at the 
time of line feed actuation is certainly judged by the roller angular-position judging section. 
And the correction value of the rotation of the paper feed motor at the time of the line feed 
actuation to the form chosen from the correction value memorized by correction value 
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operation part at the amount storage section of line feed according to the setup of a form 
selection means is calculated, and the rotation of a paper feed motor is controlled by the 
motor control section based on the correction value calculated by correction value operation 
part at the time of line feed actuation. Consequently, the precision of the amount of line 
feed of a form is highly maintainable per mum for every class of form, and every various 
recording modes without relation to the process tolerance of a paper feed roller. Moreover, 
the correction value memorized in the amount of line feed of a form by the angular position 
of a paper feed roller, and the amount storage section of line feed Or since he is trying to 
control for every class of form, and every recording mode based on the correction value 
calculated by correction value operation part Detection equipment complicated with the 
high degree of accuracy for detecting the rotation of a paper feed roller to the recording 
device itself, Based on the detection result of detection equipment, the control section 
which detects the feed per revolution of a form and controls the feed per revolution of the 
form by the paper feed motor becomes unnecessary from the rotation of a paper feed 
detection roller. Consequently, lightweight-ization can also be attained, while being able to 
aim at reduction of components mark and being able to manufacture cheaply. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to drawing 4 from drawing 1 . 

[0016] Drawing 1 shows the 1st operation gestalt of the recording device concerning this 
invention which applies the vertical-format-unit approach concerning this invention, and 
the recording device of this operation gestalt is formed so that a general recording mode, 
for example, the monochrome to a regular paper, can be recorded. 

[0017] In this operation gestalt, said recording device 1 has the paper feed roller 2 for 
conveying Form P in a record location (not shown). This paper feed roller 2 is arranged by 
the printer frame (not shown) free [ rotation ], and the criteria place marker 3 as a detected 
part used as the point of measurement of the zero of angle of rotation of the paper feed 
roller 2 of the paper feed roller 2 is really formed in the end side at least pivotable with the 
paper feed roller 2 in the case of record. In this operation gestalt, this criteria place marker 

3 is formed with the reflective seal which can reflect light, a reflecting plate, paint, etc., 
and is prepared in the transit path of Form P, and the location in which it does not 
interfere. And it is detected whenever the paper feed roller 2 rotates [ the zero of angle of 
rotation of the paper feed roller 2 ] the criteria place marker 3 one time with the zero 
detection means 4, such as a reflective mold photosensor formed in the transit path of the 
form P near said paper feed roller 2, and the location in which it does not interfere. 
Moreover, the zero detection means 4 is electrically connected to the control means 10 
which controls actuation of each part of a recording device 1 and which is mentioned later, 
and the detecting signal of the criteria place marker 3 detected by the zero detection means 

4 is sent out to a control means 10. In addition, it is good also as a configuration which 
forms the criteria place marker 3 by projection etc., and makes the zero detection means 4 
the thing of a contact process. 
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[0018] At least, the roller drive gear 5 of revolving- shaft 2a of said paper feed roller 2 
attached in the end the paper feed roller 2 and in the shape of the same axle has fixed, and 
the motor gear 7 which fixed to output-shaft 8a of the paper feed motor 8 which becomes 
this roller drive gear 5 from a stepping motor etc. through an unit or two or more transfer 
gears 6 meshes. Moreover, the pressure-welding roller (not shown) is arranged by the 
peripheral face of the paper feed roller 2 free [ rotation ]. this pressure-welding roller 
contacts the paper feed roller 2 with predetermined contact pressure - having a follower 

it is supposed that it is pivotable and it is mostly arranged by making parallel the 
revolving- shaft alignment of a pressure welding roller, and the revolving- shaft alignment 
of the paper feed roller 2. 

[0019] And it is made as [ convey / the form P inserted between the paper feed roller 2 and 
the pressure -welding roller which is not illustrated / pinch and ] by driving the paper feed 
motor 8 and carrying out the rotation drive of the paper feed roller 2 respectively through 
the motor gear 7, the transfer gear 6, and the roller drive gear 5. furthermore, the paper 
feed by the drive of the paper feed motor 8 in this operation gestalt - resolution is formed 
in about 5 micrometers. Moreover, it connects with the control means 10 electrically, and 
the rotation drive of the paper feed motor 8 is carried out based on the control command 
sent out from a control means 10. 

[0020] In addition, said criteria place markers 3 may be the paper feed roller 2 and the part 
rotated in same axle, for example, the configuration prepared in the roller drive gear 5. 
[0021] As shown in drawing 2 , said control means 10 has the memory 12 grade formed of 
CPU 11, ROM of a proper capacity, RAM, etc. at least, and the various well-known switches 
(not shown) concerning the recording heads 20, such as the zero detection means 4, the 
paper feed motor 8, a thermal head, and an ink jet head, and various kinds of actuation, for 
example, an electric power switch, supply of a form, etc., are electrically connected to this 
control means 10. In addition, the paper feed motor 8 and the recording head 20 grade are 
connected through the drive circuit which is not illustrated [ controller / for driving each ]. 
[0022] In said memory 12, it has the motor control section 17 and the storing section 19 at 
least at the time of line feed actuation with the amount storage section 15 of line feed, and 
the roller angular-position judging section 16. 

[0023] The correction value which amends the rotation of the paper feed motor 8 required 
for line feed delivery of the form P with the paper feed roller 2 corresponding to the paper 
feed roller 2 at 1 to 1 is stored in said amount storage section 15 of line feed. About the 
acquisition approach of the correction value stored in this amount storage section 15 of line 
feed, it mentions later. 

[0024] The program whose zero detection means 4 judges the angular position of the paper 
feed roller 2 based on the detecting signal which detected the criteria place marker 3 as a 
detected part is stored in said roller angular-position judging section 16. 
[0025] The program which controls the rotation of the paper feed motor 8 required for line 
feed based on the correction value memorized by the angular position of the paper feed 
roller 2 and the amount storage section 15 of line feed which were judged by the roller 
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angular-position judging section 16 at the time of line feed actuation is stored in the motor 
control section 17 at the time of said line feed actuation. 

[0026] A variety of programs and data which perform various kinds of motion control, such 
as data used for the program in connection with the program which controls the drive of a 
recording head 20 based on recording information at the time of record actuation, 
malfunction detection actuation, supply of Form P, etc., or record, are stored in said storing 
section 19. 

[0027] Here, the acquisition approach of the correction value stored in the amount storage 
section 15 of line feed is explained. 

[0028] Drawing 3 is what showed an example of the correction value acquisition system for 
acquiring the correction value stored in the amount storage section of line feed of said 
recording device. The correction value acquisition system 30 of this operation gestalt It has 
the measurement base 31 which is made removable [ the paper feed roller 2 ] and supports 
the paper feed roller 2 free [ rotation ]. In this measurement base 31 The form movement 
magnitude detection means 33 grade for detecting the movement magnitude of the form P 
with the zero detection means 4 and the paper feed roller 2 for detecting the zero of the 
roller driving means 32 for driving the paper feed roller 2 and angle of rotation of the paper 
feed roller 2 is arranged, respectively. 

[0029] Said roller driving means 32 is constituted by the same paper feed motor 8 as what 
was used for the recording device 1 of this operation gestalt, the motor gear 7, the transfer 
gear 6, and the roller drive gear 5 grade. In addition, the roller drive gear 5 fixes on the , 
paper feed roller 2, and is used. 

[0030] Said drive motor 8 and the zero detection means 4 are electrically connected to the 
computer 34, the paper feed motor 8 is controlled based on the control command sent out 
from a computer, the detecting signal detected by the zero detection means 4 is sent out to 
a computer, and the zero (home position) of angle of rotation of the paper feed roller 2 is 
detected based on this detecting signal. 

[0031] Said form movement magnitude detection means 33 is for detecting the movement 
magnitude of the form P conveyed with the paper feed roller 2, and is set in this operation 
gestalt. The sensor roller 36 which contacts the paper feed roller 2 through Form P at the 
time of paper feed, In order to detect the rotation of this sensor roller 36, it has the sensor 
roller 36, the sensor rotor 37 which has two or more slits rotated in same axle, and the 
photosensor (photo interrupter) 38 which detects the slit of this sensor rotor 37. That is, 
the sensor rotor 37 and the photosensor 38 serve as an encoder which transposes the 
analog quantity of angle of rotation of a sensor roller 36 to digital quantity. Moreover, it 
connects with the computer 34 electrically and a photosensor 38 can send out now the 
detecting signal of angle of rotation at the time of a sensor roller 36 rotating to a computer 
34. In addition, it is formed so that the sensor roller 36 of this operation gestalt may 
become almost equal to the movement magnitude (the amount of line feed) of the form P at 
the time of line feed actuation as for the periphery length of the sensor roller 36 while the 
periphery length of the sensor roller 36 is formed about [ of the periphery length of the 
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paper feed roller 2 ] in 1/4. 

[0032] In addition, as a form movement magnitude detection means 33, the movement 
magnitude of Form P may be measured directly. 

[0033] Said computer 34 memorizes a variety of programs and data, such as the external 
input equipments 41, such as the indicating equipment 40 which consists of CRT with a 
measurement result etc. being various for carrying out data display etc. at least, a 
keyboard which inputs the control command to the correction value acquisition system 1, 
and a mouse, and a program which controls the whole correction value acquisition system 
30, data, or the storage 42 grade which memorizes new data is connected. 
[0034] And in order to acquire the correction value stored in the amount storage section 15 
of line feed of the recording device 1 of this operation gestalt First, in order to perform a 
convention dimension, for example, 10.03mm paper feed, The criteria roller with which 
periphery length has become clear correctly and the amendment step to the convention 
step of the paper feed motor 8 has become clear is used. With a proper jig In quest of the 
number of steps of the paper feed motor 8 beyond one rotation of the sensor roller 36 at the 
time of performing paper feed (line feed) of the convention step of the paper feed motor 8 on 
the average; it considers as the calibration value of the sensor roller 36. 
[0035] Next, after equipping the measurement base 31 with the paper feed roller 2 which 
fixed the roller drive gear 5 and making Form P, for example, a regular paper, contact the 
predetermined location of the paper feed roller 2 after that, a pressure-welding roller is 
made to contact the paper feed roller 2 through Form P, and preparation of paper feed is 
completed. 

[0036] Then, by operating the external input means 41 and making the paper feed motor 8 
of the roller driving means 32 drive, when the stress at the time of carrying out number 
rotation of the paper feed roller 2, and setting Form P is removed and the zero detection 
means 4 suspends rotation of the paper feed roller 2 after that in the location which 
detected the criteria place marker 3 of the paper feed roller 2, the paper feed roller 2 is 
located in the zero (home position) of angle of rotation. 

[0037] Subsequently, the external input means 41 is operated, the paper feed motor 8 of 
the roller driving means 32 is driven, one or more revolution continuation rotation of the 
paper feed roller is carried out, and the number of steps of the paper feed motor 8 at this 
time and angle of rotation of the sensor roller 36 are measured for every location which 
divided the paper feed roller 2 into 64. 

[0038] The real number of steps which is the rotation of the paper feed motor 8 which 
rotation of the sensor roller 36 which added said calibration value to one rotation of the 
sensor roller 36 took by the correction value calculation program memorized by the 
computer 34 is computed, and this measurement result acquires the correction value on 
the basis of the zero of angle of rotation of the paper feed roller 2 by searching for the 
difference of this real number of steps and the criteria number of steps of the paper feed 
motor 8 required for line feed delivery of Form P on the average. This correction value 
acquires the correction value which amends the rotation of the paper feed motor 8 required 
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for line feed delivery of the form P with the paper feed roller 2 by giving priority to the 
most significant of a value to an integral value, and the least significant on the basis of the 
average of the sum of four values, and adjusting every [ 1 ] so that all the sums at the time 
of the paper feed roller 2 rotating one time may become equal, while below decimal point is 
rounded off and it is made into an integral value. 

[0039] And while building into a recording device 1 the paper feed roller 2 with which 
measurement was presented, it is memorized by the amount storage section 15 of line feed 
of the memory 12 of a recording device 1, correction value which amends the rotation of the 
paper feed motor 8 required for line feed delivery of the form P of this paper feed roller 2 
proper being used as an amendment table. 

[0040] In addition, correction value is desirable when memorizing as an amendment table 
lessens the amount of data. 

[0041] Moreover, it is good also as a configuration which forms the amount storage section 
15 of line feed of memory 12 by memorizing correction value to the data ROM, such as E 
square ROM, and building this data ROM into a part of memory 12 of a recording device 1. 
[0042] Next, an operation of this operation gestalt which consists of a configuration 
mentioned above is explained. 

[0043] According to the recording device 1 of this operation gestalt, if a power source is 
supplied to a recording device 1, well-known initialization processing will be performed 
conventionally. At this time, the criteria place marker 3 of the paper feed roller 2 is 
detected by the zero detection means 4, and the zero (home position) of angle of rotation of 
the paper feed roller 2 is detected. And if the zero of angle of rotation of the paper feed 
roller 2 is detected, the drive number of steps of the paper feed motor 8 will be controlled 
on the basis of the zero of angle of rotation of this delivery roller 2, the rotation phase of the 
paper feed roller 2 will be adjusted with the drive step of the paper feed motor 8, and 
rationalization will be attained, and the paper feed roller 2 is rotated and required [ in 
Form P ] for line feed delivery by inserting Form P in the part which contacts the paper 
feed roller 2, and driving the paper feed motor 8, - it conveys the specified quantity every 
and line feed actuation is performed. 

[0044] At the time of this line feed actuation, the roller angular-position judging section 16 
judges the angular position of the paper feed roller 2, i.e., the drive number of steps of the 
paper feed motor 8, on the basis of the zero of angle of rotation of the paper feed roller 2, 
and the motor control section 17 controls the rotation of the paper feed motor 8 based on 
the correction value memorized by the angular position of the paper feed roller 2 and the 
amount storage section 15 of line feed which were judged by the roller angular-position 
judging section 16 at the time of line feed actuation. That is, at the time of line feed 
actuation, the motor control section 17 calls the correction value nearest to the angular 
position of the paper feed roller 2 judged by the roller angular-position judging section 16 
at the time of line feed actuation out of the correction value memorized by the amount 
storage section 15 of line feed, and amends the rotation of the paper feed motor 8. 
[0045] Thus, according to the storage 1 of this operation gestalt, the zero detection means 4 
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detects the criteria place marker 3 as a detected part formed in the paper feed roller 2, and 
detects certainly the zero of the angular position of the paper feed roller 2. And the roller 
angular-position judging section 16 judges certainly the angular position of the paper feed 
roller 2 at the time of line feed actuation. Furthermore, at the time of line feed actuation, 
the rotation of the paper feed motor 8 at the time of line feed actuation of a recording 
device 1 is certainly amended by the motor control section 17 based on the correction value 
memorized by the angular position of the paper feed roller 2 and the amount storage 
section 15 of line feed which were judged by the roller angular-position judging section 16, 
and is certainly controlled by it with the rotation of said paper feed motor 8 required for 
line feed delivery of Form P. 

[0046] Therefore, the precision of the amount of line feed of Form P is highly maintainable 
per mum without relation to the process tolerance of the paper feed roller 2. 
[0047] Moreover, since the amount of line feed of Form P is controlled based on the 
correction value memorized by the angular position of the paper feed roller 2, and the 
amount storage section 15 of line feed Detection equipment complicated with the high 
degree of accuracy for detecting the rotation of the paper feed roller 2 to recording device 1 
self, Lightweight-ization can also be attained, while not needing the control section which 
detects the feed per revolution of a form from the rotation of a paper feed detection roller 
based on the detection result of detection equipment, and controls the feed per revolution 
of the form P by the paper feed motor 8, consequently ******(i n g) components mark and 
being able to consider as a cheap thing. 

[0048] The configuration which controls the amount of line feed of Form P further again 
based on the correction value memorized by the angular position of the paper feed roller 2, 
and the amount storage section 15 of line feed While being able to reduce the own amount 
of data of correction value, the time of data processing in the motor control section 17 is 
short at the time of line feed actuation. While being able to end with the memory 12 of 
small capacity, and small software, being able to develop software by few efforts in a short 
time and being able to consider as a cheap thing Since line feed actuation can be performed 
in a short time, a recording rate can be improved even if it is the recording device of a high 
resolution with the small amount of line feed in recent years. 

[0049] Here, the vertical-format-unit approach of this operation gestalt used for the 
recording device of this operation gestalt is explained. 

[0050] The vertical-format*unit approach of this operation gestalt used for the recording 
device 1 of this operation gestalt When the paper feed roller 2 possessing the criteria place 
marker 3 as a detected part which a rotation drive is carried out by the paper feed motor 8, 
and serves as point of measurement of the zero of angle of rotation is formed It is based on 
the zero of angle of rotation of the paper feed roller 2. The amount of form feeds of the 
paper feed roller 2, and the rotation of the paper feed motor 8, Measure relation with the 
number of steps of the paper feed motor 8 in detail, and the correction value which amends 
the rotation of the paper feed motor 8 required for line feed delivery of the form P with the 
paper feed roller 2 based on this measurement result is acquired. While building into a 
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recording device 1 the paper feed roller 2 with which this measurement was presented, 
correction value is stored in this recording device 1, and the rotation of the paper feed 
motor 2 at the time of line feed actuation of a recording device 1 is controlled based on 
correction value. 

[0051] And by having adopted such a configuration, the relation between the amount of 
form feeds of the paper feed roller 2 and the rotation of the paper feed motor 8 is measured, 
and the correction value which amends the rotation of the paper feed motor 8 required for 
line feed delivery of the form P with the paper feed roller 2 is easily acquired based on this 
measurement result every paper feed roller 2 according to individual by which the paper 
feed roller 2 was manufactured. Moreover, the rotation of the paper feed motor 8 at the 
time of line feed actuation of a recording device 1 is controlled using the correction value of 
paper feed roller 2 proper included in the recording device 1. Therefore, the precision of the 
amount of line feed of Form P is highly maintainable per mum without relation to the 
process tolerance of the paper feed roller 2. 

[0052] Drawing 4 shows the 2nd operation gestalt of the recording device concerning this 
invention which applied the vertical-format-unit approach concerning this invention. The 
recording device of this operation gestalt For example, the general monochrome or general 
full color recording mode which records on a regular paper, The postcard recording mode 
which performs monochrome or full color record on a postcard, the OHP sheet recording 
mode which performs monochrome or full color record in an OHP form, The recording mode 
which performs monochrome or full color record on an iron sheet, It is formed so that 
recording modes with the various high-definition recording mode which performs the 
high-definition monochrome or the full color record approximated to photograph image 
quality can be chosen as the seal recording mode which performs monochrome or full color 
record in a seal form, and an exclusive form. 

[0053] The form selecting switch 25 with which recording apparatus 1A of this operation 
gestalt chooses the class of form P as shown in drawing 4 is connected to control means 
10A. This form selecting switch 25 chooses the form P used for record from the class of a 
variety of [ a regular paper, a postcard, an OHP form, an iron sheet form, a seal form, the 
exclusive form that raised surface smooth nature ] forms P. The general monochrome or 
general full color recording mode which in other words records on a regular paper, The 
postcard recording mode which performs monochrome or full color record on a postcard, the 
OHP sheet recording mode which performs monochrome or full color record in an OHP 
form, The recording mode which performs monochrome or full color record on an iron sheet, 
The seal recording mode which performs monochrome or full color record in a seal form, It 
means choosing as an exclusive form recording modes with the various high-definition 
recording mode which performs the high-definition monochrome or the full color record 
approximated to photograph image quality, and the class of this recording mode is chosen 
according to the need for a design. That is, the form selecting switch 25 functions as a 
selecting switch of a recording mode used for record. 

[0054] In memory 12of said control means 10A A, it has motor control section 17A, and the 
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correction value data-processing section 18 and storing section 19A at least at the time of 
line feed actuation with amount storage section of line feed 15A, and the roller 
angular-position judging section 16. 

[0055] The correction value which amends the rotation of the paper feed motor 8 required 
for line feed delivery of the form P with the paper feed roller 2 corresponding to the paper 
feed roller 2 (for example, regular paper) at 1 to 1 is stored in said amount storage section 
of line feed 15A. This correction value is acquired about Form P using the correction value 
acquisition system 30 mentioned above. 

[0056] The program whose same zero detection means 4 of the as the 1st operation gestalt 
mentioned above judges the angular position of the paper feed roller 2 based on the 
detecting signal which detected the criteria place marker 3 as a detected part is stored in 
said roller angular-position judging section 16. 

[0057] The class of form set as motor control section 17A by setup of the form selecting 
switch 25 by the angular position and the correction value data-processing section 18 of the 
paper feed roller 2 which were judged by the roller angular-position judging section 16 at 
the time of line feed actuation at the time of said line feed actuation is embraced. A 
predetermined operation is performed from the correction value memorized by amount 
storage section of line feed 15A, the rotation of the paper feed motor 8 required for line feed 
of the selected form is calculated, and the program which controls the rotation of the paper 
feed motor 8 based on this result of an operation is stored. 

[0058] In addition to the program and data which were stored in the storing section 19 of 
the 1st operation gestalt mentioned above, a program, data, etc. of record actuation 
corresponding to various recording modes are stored in said storing section 19A according 
to the design concept or the specification of recording device 1A. 

[0059] Since it is the same as that of the 1st operation gestalt mentioned above about other 
configurations, the detailed explanation is omitted. 

[0060] According to recording device 1A of this operation gestalt of such a configuration, if 
a power source is supplied to recording device 1A, well-known initialization processing will 
be performed conventionally. At this time, the criteria place marker 3 of the paper feed 
roller 2 is detected by the zero detection means 4, and the zero (home position) of angle of 
rotation of the paper feed roller 2 is detected. And if the zero of angle of rotation of the 
paper feed roller 2 is detected, the drive number of steps of the paper feed motor 8 will be 
controlled on the basis of the zero of angle of rotation of this delivery roller 2, the rotation 
phase of the paper feed roller 2 will be adjusted with the drive step of the paper feed motor 
8, and rationalization will be attained. Subsequently, the class of form P which operates 
the form selecting switch 25 and is used for record, i.e., a recording mode, is set up. And if a 
selection setup of the class of form P used for record with the form selecting switch 25 is 
carried out, the correction value data-processing section 18 will choose the correction value 
used at the time of line feed actuation of the selected form P from the correction value 
memorized by amount storage section of line feed ISA. 

[0061] In addition, the operation by this correction value data-processing section 18 is 
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performed as follows. 

[0062] In this operation gestalt, the number of dots of the printed element of the recording 
device used for printing was decided as follows according to the class of form. For example, 
in the case of the regular paper used for a setup of the first correction value, all printed 
elements (it sets in this operation gestalt and they are 236 dots) are used, and printing of 
one line is performed. In a postcard, the printed element of all 236 dots is used similarly. 
When performing high -definition printing like a photograph in an exclusive form and 
printing on 218 dots, an OHP form, or an iron sheet, it is a setup of 196 dots. Therefore, in 
the case of a regular paper or a postcard, line feed actuation is performed, using the set up 
correction value as it is, but in the case of other forms, based on the number of dots of the 
printed element to be used, a proportionality operation is performed to the set* up 
correction value. 

[0063] That is, if correction value set up first is set to T, in the case of an exclusive form, in 
the case of Tx2 18/236, an OHP form, or an iron sheet, it will become the correction value of 
the rotation of the paper feed motor 8 asked for Tx 196/236 by the operation. 
[0064] subsequently, the paper feed roller 2 is rotated and required [ in Form P ] for line 
feed delivery by inserting Form P in the part which contacts the paper feed roller 2, and 
driving based on the correction value calculated by the operation which mentioned the 
paper feed motor 8 above, -■ it conveys the specified quantity every and line feed actuation 
is performed. 

[0065] At the time of this line feed actuation, the roller angular-position judging section 16 
judges the angular position of the paper feed roller 2, i.e., the drive number of steps of the 
paper feed motor 8, on the basis of the zero of angle of rotation of the paper feed roller 2, 
and motor control section 17A controls the rotation of the paper feed motor 8 based on the 
correction value calculated by the angular position and the correction value 
data-processing section 18 of the paper feed roller 2 which were judged by the roller 
angular-position judging section 16 at the time of line feed actuation. That is, at the time of 
line feed actuation, using the correction value memorized by amount storage section of line 
feed 15A nearest to the angular position of the paper feed roller 2 judged by the roller 
angular-position judging section 16 at the time of line feed actuation, motor control section 
17A calculates by the correction value data-processing section 18, and amends the rotation 
of the paper feed motor 8 according to the form P chosen by this calculated correction value. 
[0066] Thus, according to storage 1A of this operation gestalt, the zero detection means 4 
detects the criteria place marker 3 as a detected part formed in the paper feed roller 2, and 
detects certainly the zero of the angular position of the paper feed roller 2. And the roller 
angular-position judging section 16 judges certainly the angular position of the paper feed 
roller 2 at the time of line feed actuation. Moreover, the class of form P which uses the form 
selecting switch 25 for record For example, a regular paper, a postcard, an OHP form, an 
iron sheet form, a seal form, The general monochrome or general full color recording mode 
which chooses the exclusive form which raised surface smooth nature, consequently 
records on a regular paper, The postcard recording mode which performs monochrome or 
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full color record on a postcard, the OHP sheet recording mode which performs monochrome 
or full color record in an OHP form, The recording mode which performs monochrome or 
full color record on an iron sheet, The recording mode used for record can be chosen and set 
as the seal recording mode which performs monochrome or full color record in a seal form, 
and an exclusive form from recording modes with the various high-definition recording 
mode which performs the high-definition monochrome or the full color record 
approximated to photograph image quality. Furthermore, the correction value 
data-processing section 18 can calculate easily the correction value according to the form 
chosen from the correction value memorized by amount storage section of line feed 15A 
according to the setup of the form selecting switch 25 by the operation. Motor control 
section 17A controls the amount of line feed of Form P certainly for every class of form P 
further again based on the correction value calculated by the angular position and the 
correction value data-processing section 18 of the paper feed roller 2 which were judged by 
the roller angular-position judging section 16 at the time of line feed actuation. 
[0067] Therefore, the precision of the amount of line feed of Form P is highly maintainable 
per mum without relation to the process tolerance of the paper feed roller 2. 
[0068] Moreover, since the amount of fine feed of Form P is controlled for every class of 
form P, and every recording mode based on the correction value calculated by the angular 
position and the correction value data-processing section 18 of the paper feed roller 2 
Detection equipment complicated with the high degree of accuracy for detecting the 
rotation of the paper feed roller 2 to the recording device 1A itself, Lightweight- ization can 
also be attained, while not needing the control section which detects the feed per revolution 
of a form from the rotation of a paper feed detection roller based on the detection result of 
detection equipment, and controls the feed per revolution of the form P by the paper feed 
motor 8, consequently ******(i n g) components mark and being able to consider as a cheap 
thing. 

[0069] The configuration which controls the amount of line feed of Form P for every class of 
form P further again based on the correction value calculated by the angular position and 
the correction value data-processing section 18 of the paper feed roller 2 While being able 
to reduce the own amount of data of correction value, the data-processing time amount in 
motor control section 17A is short at the time of line feed actuation. While being the 
memory of small capacity, and small software, being able to end, being able to develop 
software by few efforts in a short time and being able to consider as a cheap thing Since 
line feed actuation can be performed in a short time, a recording rate can be improved even 
if it is the case where it has various recording modes with the recording device of a high 
resolution with the small amount of line feed in recent years. 

[0070] Here, the vertical-format-unit approach of this operation gestalt used for the 
recording device of this operation gestalt is explained. 

[0071] The vertical-format-unit approach of this operation gestalt used for recording device 
1A of this operation gestalt When the paper feed roller 2 possessing the criteria place 
marker 3 as a detected part which a rotation drive is carried out by the paper feed motor 8, 
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and serves as point of measurement of the zero of angle of rotation is formed It is based on 
the zero of angle of rotation of the paper feed roller 2. The amount of form feeds of the 
paper feed roller 2, and the rotation of the paper feed motor 8, Relation with the number of 
steps of the paper feed motor 8 is measured about the predetermined form P in detail. 
While building into recording device 1A the paper feed roller 2 with which acquired the 
correction value which amends the rotation of the paper feed motor 8 required for line feed 
delivery of the form P with the paper feed roller 2 based on this measurement result, and 
this measurement was presented If the form which is made to memorize the correction 
value of this acquired form P, and is used for printing with a form selection means is set up 
The correction value of the rotation of the paper feed motor 8 according to this set-up form 
is calculated from said correction value made to memorize, and the rotation of the paper 
feed motor 8 at the time of line feed actuation of recording device 1A is controlled based on 
this calculated result. 

[0072] And by having adopted such a configuration, the paper feed roller 2 is measured to 
the form P predetermined in the relation between the amount of form feeds of the paper 
feed roller 2, and the rotation of the paper feed motor 8 every paper feed roller 2 according 
to manufactured individual, and the correction value which amends the rotation of the 
paper feed motor 8 required for line feed delivery of the form P with the paper feed roller 2 
based on this measurement result is easily acquired to Form P. Moreover, the rotation of 
the paper feed motor 8 at the time of line feed actuation of recording device 1A The print 
span of one line to said form P from the correction value of paper feed roller 2 proper 
included in storage 1A when the form printed with a form selection means was set up, The 
new correction value according to the form set up by calculating from relation with the 
print span of one line to the set up form using the correction value memorized by the 
correction value data-processing section 18 can be found, and it is controlled using this 
calculated correction value. Therefore, the precision of the amount of line feed of Form P is 
highly maintainable per mum for every class of form P, and every various recording modes 
without relation to the process tolerance of the paper feed roller 2. 

[0073] In addition, this invention is not limited to said each operation gestalt, and can be 
changed variously if needed. For example, although the case where a switch was used as a 
form selection means was explained, it is also possible to display the class of usable form 
on printing and to make it choose from these displayed forms on screens, such as a 
computer to which the recording device was connected. 
[0074] 

[Effect of the Invention] The vertical-format-unit approach which starts invention 
according to claim 1 as stated above The relation between the amount of form feeds of a 
paper feed roller and the rotation of a paper feed motor is measured using a predetermined 
form. The correction value which amends the rotation of said paper feed motor required for 
the amount of line feed of said predetermined form based on this measurement result is 
acquired. Since it was made to control based on the value which calculated the rotation of 
the paper feed motor at the time of line feed actuation of a recording device based on said 
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correction value according to the class of form used for printing The precision of the 
amount of line feed of a form is highly maintainable per mum for every class of form, and 
every various recording modes without relation to the process tolerance of a paper feed 
roller. 

[0075] Moreover, the recording device concerning invention according to claim 2 The 
correction value of the rotation of the paper feed motor at the time of the line feed 
actuation to the form chosen from the correction value memorized by correction value 
operation part at the amount storage section of line feed according to the setup of a form 
selection means is calculated. At the time of line feed actuation by the motor control 
section Since the rotation of a paper feed motor was controlled based on the correction 
value calculated by correction value operation part, the precision of the amount of line feed 
of a form is highly maintainable per mum for every class of form, and every various 
recording modes without relation to the process tolerance of a paper feed roller. Moreover, 
the correction value memorized in the amount of line feed of a form by the angular position 
of a paper feed roller, and the amount storage section of line feed Or since he is trying to 
control for every class of form, and every recording mode based on the correction value 
calculated by correction value operation part Detection equipment complicated with the 
high degree of accuracy for detecting the rotation of a paper feed roller to the recording 
device itself, Based on the detection result of detection equipment, the control section 
which detects the feed per revolution of a form and controls the feed per revolution of the 
form by the paper feed motor becomes unnecessary from the rotation of a paper feed 
detection roller. Consequently, while being able to aim at reduction of components mark 
and being able to manufacture cheaply, the effectiveness of being able to attain 
lightweight- ization is done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The perspective view showing the important section of the 1st operation 
gestalt of the recording device concerning this invention which applied the 
vertical format'unit approach concerning this invention 

[Drawing 2] The block diagram showing the configuration of the important section of the 
control means shown in drawing 1 

[Drawing 3] The block diagram showing an example of the correction value acquisition 
system for acquiring the correction value stored in the amount storage section of line feed 
of the recording device concerning this invention 

[Drawing 4] The block diagram showing the configuration of the important section of the 
2nd operation gestalt of the recording apparatus concerning this invention which applied 
the vertical-format-unit approach concerning this invention 
[Description of Notations] 
1 1A Recording device 
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2 Paper Feed Roller 

3 Criteria Place Marker 

4 Zero Detection Means 
8 Paper Feed Motor 

10 10A Control means 

11 CPU 

12 12A Memory 

15 15A The amount storage section of line feed 

16 Roller Angular-Position Judging Section 

17 17A It is the motor control section at the time of line feed actuation. 

18 Correction Value Data-Processing Section 

19 Storing Section 

20 Recording Head 

25 Form Selecting Switch 
PForm 



[Translation done.] 
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[0026] tijfHts*rtgp 1 9ttt> mmmi^mcmmm 
mcm^mmrw K2ooii**j»t«^njr7 

[002 7] CCT, 3WffifE1SSP 1 5 affilE 

[0028] 03 fitaiEiss^BoefefTaisiigptfiHW 

f 5 JflEfflP&flXff-r 3 fcVXDffi lEfiWtfiS' X f- 2*©— 0>l 

£3 ilea, ffi&Dn--5 2;&Sgitrf £fcJ6©n-5fg 
SjfS3 2, ttSSDn— 5 2©0«ftS©JRjfe**m-r 
Sfc«>©ig^«im#e4*s*tJ t iKaS»?n— 5 2{cj;Sffl 

[0 0 2 9] MI2P-^IK16¥e:3 2 fi, *HSS^«© 
IBSSBl Cfflf/'cfc©^^— ©ISSIDt-* 8, ^e- 
e^T6, p— 5B»*r5«lcJ:D«|j« 
StlTt^o P-^^l&^TSfi, Mes5p-7 

[0030] SJfEIBKFe-^s, M^«lffi^e!4(i, 3 

>ea-*3 4K*«lWfc«ttSnTJB0, «B3S0*- 

^ 8 a 3 > if - ^ p, at m « n 5 s-^v 
mwzti. sjSi*m*«4tej:t)ttiB*nfe*a«*tt 
3>-ifa-*teasuistic©*iBfi^K:ifi , ifv'»Tttai») 

P-v2©lHl$5ft*©ll^ (*— A*^3/3» tftttH 

[0031] wfefflis^i!ia^m^e3 3 ataso p 
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-5 2 C J: ra TSSiMSnSfflffi P (D®mm*Wim? S ft 
i6©&©T*;fctK *Ste*?B»i:fei,vr«:, f££DBftcJB 

n— 53 6i:HIWWlciinE'r*tWROXUy 

h&^-r&-t>W—2 37 t. C©-fe>+>--D— #3 
7©Xl> >y h^&UJ-f S^-fe^lf (7*H , >*5^ 
2) 3 8 il^LT^So ffcto^ 7 
£ft-fe>+>-3 8W\ t^n-7 3 6 0lsIg|lS<07t 

So 3: ft* 8«, n:vi?i-£3 4fC«SttfJ 

KS^ft-tft?), 3 6#|ali|gLft{g©le] 

«Eftfio«iafs-^%3>t!a-^3 4 icssttvr seta* 

T-£SJ:?fc:&oTl^So fcfc, *HSajg©£0-b>+)-- 
n-7 3 611 3 6 o^SltfffiSO n 

-5 2 (Dftmm<D 1 / 4 g&fcUgj££ftTV>5 k 

T^S„ 

[0032] &*3, ffl«t^is«^m#iS3 3ttm 20 

[0 0 3 3] ME3i/tfa. — ^ 3 4 fi, 4>4<fcfcfHW 

«s«^o^a^«0'T r -^^-rsfti&oc r T^e, 

^*A*^S*-#-K^v?X^<Dfl>gBA*>SIH4 1 

« l ft 0 »f ft a 7*- * *b 3«r s fating 4 2 9#t&st 

2*lTV>S„ 

[0034] fLT, *Sgfi&eflg©IBSgH 1 ©&ff* 30 

JgrfS;, 09*fc?lO. 0 3mm(Dite)MD*fT*-5fti6, 
flJBS#IE*te:*!WJLT* 9 IBS 9 * 8 OjSfXf 
•y yt^-r ZffiJEXT -y fmm LT^Sg*pP-5£: 

©«EM9 «Stfr) «T7ft^O-byt-o-7 3 6© 

^a6T-b>-9"-n-5 3 6©&IE<iti:-rSo 
[0 0 3 5] n-5W&4*7 5*B*l,fttti3S?> 

o-5 2 ^fi-Slfe 3 1 KSeU *©&* fflifiP> m 40 

[0 0 3 6] *j!v>T, ^gPA*¥®4 1 fcJSftLTn- 
5igfS#@3 2(0^tl ; &-^8^|g«I?-ar5C:i:lC < fc 
9. »^l5D-5 2^StIUtebTffli«P«:-fe-y hLftIS 
OJC**»*b, ^©m, M&9a-5 2 ©lnli&&Ij§u& 
^W^© 4 a<*5£ 9 n-5 2 ©gqiffiB^-* 3 *4ftU 



[0 0 3 7] tt§1$A*l#8:4 1 SJIttlTD- 

5ig®j3M9!3 2©!ffiiM9*-*8*Igi&LTiiej2§t>o- 
5 £ 1 EHgJK±jglBiElE $ -t*\ c ©B#©8E& 9 * 8 
©X r- y TttL £ -b D - 5 3 6 © lalfift fi i: **Si£ 

0 a-5 2*64 #*JLftffiB*K:IHBrrs. 

[0 0 3 8] COtHHISjRtt, 3>tfzL-^3 4fc|2« 
^nftffliEfii»Hl^ , ny5AK<k-pT, -t>+>— n-5 
3601 [HlK{CBuf2«iE'(B**nAft-try+>--n-5 3 6 
©IsItelCgLfd&jM D 8 ©ls]i|gST»&SilX-r-y 

ic&B&JffSS 9 * 8 ©S*X r- -y ^» i: ©M*¥i$ 
WK** 5 C t «t 9 8tt3£ 9o-52CDIa]teft 
*SSpi:LftfflIEfiI*f#So cotilEffltt, /J«j*MT 

5 2tfl EIi|teLftBg©*na^<TiPL<&S<fc?u:, 4 

G^&ffiftLT 1 cJo*ni£-f SCi^cJcDx *ffi&t>n-5 
2 1 * Sffliffi P ©25tfTi£ 9 tc£K«K2£ 9 * 8 ©HI 

[0 0 3 9] fLT» ffPJK«LftifKi£9 0-5 2*13 
©gBncffl*&ty££fcl;:, c©iiKiMt) n-5 2 

©fflffi p ©^tjM tu^&iisas k> 8 ©leiiEa* 

*fiE-rS*iEfiaa:» 1iIEx-^;l/i:^nTfB^gSi© 
1 2©*fT*f2fig|5l 5fcfStl^nSo 

[0 0 4 0] &43. SlEffla, ffilEf— LTlBtt 
■T* C t*^-^ < -TS 3 *.T*$? 3; Ll/^o 

[0 0 4 1] tft, MlM^EX^xTROMlfcD-r- 
^ROMCEIL, C^^-^ROM^rfB^Bl 

*y i 2©— mcmfr&tsctic&t)^ 1 2©st 

[0 0 4 2]*t, HU^Lft«fie*^%S*5ISS^tt© 

{^fflKo^TiKB^-rso 

[0043] ^mmmmotmmm 1 »«: *nar, ib»^ 
ffi««ffat>n*o c©Bf, HDD-7 2ofi¥fii7 
52©mtefta©ii^ (*-A#^a» awamsti 

So f Lt, atMDn-5 2©leiKftje©ll^*^tB5 
C©3*«jn-5 2©@«ftifc©lKjS*»H!i:L 

n-5 2 ©ll]teteffl*<«t^ 9 ^ 8 ©IBKiXx -y 7* i: 
fi^StlTaiEfkWHBti*. f LT< ffl^P^riffi^ti 
n-5 2 t^S-rSSPTi-tcJfAL, «E3& ») * 8 «ff 
■WSCfctJ:*), ttiM'3D-52?r[51fe^-&TfflatP 

[0 0 4 4] C©3tfTlSm$fc, D-5ftS{fiB*iJ^a5 

1 6 (i. «3S0n— 5 2©Bi5ft*©IRjSi***PkLT 
ffiiM9n-5 2©^affiB, -r*t>-6, iffij^tJ^-^S 
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7 a, D-^ft^fiiBw^gp i 6ic*.9mj£ztirzfi8.m 
Asst. D-5ftSffi«jpjffi»i 6t*o*!nEsnfcis 

iBD 2©ftftffifite»t>ifii,^IE«*StfT«E« 

35 1 5 K|E1BSn/'c»iEffi©S^* , 'P)(iftJ f tfJUTiK2S»5 

^- £ 8 ©EHteS©** IE*fT& 3 o 

[0 0 4 5] C©*5K**«BBJI80B«««lfcJ:tl 
tf, JHjS*H1#® 4 fi, ttSSOn— 7 2C*j«Lft«* io 

WSPi: LT©«*Pffifiv-# 3 £&ttl LTffiiM 

ftfiffiB^SSP 1 6 tt, %17Hifl;B$©ffigg 0P-72O 

^sffiB^sisifcw^-rSo 2 etc, £»&Bi©3cfT 

ffiftWl 7££oT, n— 5ft*ffiB*U3£*l 6lc<fct> 
«36«tife«aS») n— 5 2 Oft«ffi«lBJ:tf5Scff SIBtt 

mm. p <omr& k> tc&B&tfflBHBS 0 * 8 ©emeb 

-est^tcfwffli-f s 0 20 

[0 0 4 6] Lfc^oT, Sffi&Dn— ^ 2 ©iniftgt;: 
t> ») 4 < JBIS P ©5fcff *©«££• |i m JMfcfcfc < * 

[0 0 4 7] Sfc. ffliifiP©3fefT»i\ lfi&Dn-^2 

©ftSffi«j3«t«3Wf aaaiMP 1 5 tBBit*n/fc«iEfit 

te»r3v>T«!l«lSn*© , P, EfltttBl gJttclK&DD 

-5 2©@««**Hi-r6fc«>©BWft-paBi**a« 

Bfc, ^W^B©«W^*ti:g^v^tffiiMt»1tWn-5 
©Eltefi^ e fflffi©i^ 9 S**fttH LTffiSI t> 8 tc 
«fc*JBttP©»9B**Jlli***Jirafc*^fc-&-*\ so 

*-©*SS, gp P D p^^gjgEApLTg<ffi^t»©i:-rsci: 

[0 0 4 8] ffliKP©3ttffi*, ffij£t>n 

-■7 2 ©ft«(sie*«ttf?Jctf aiaisaj 1 5 icisttstifc 
WiEtfe*3i^TM»T**ra£H:, HUMS*©?*-* 

frjwgp 1 7 isif smmfafflGtm < , /j^«©* * >; 

?ci:tfT?#S©T?. j&^©3tff«©/h£&iS#ft?^© 

So 

[0 0 4 9] CCT\ *Hfi£Jg«©fB^B^ffl^fc* 
3ttl««©*33it)ll!lW*i*fc:oV'TBM8-r*. 
[0 0 5 0] ^Hfl0Sffi©etKefll 1 CSV"*:**** 

£n@£ft£©ftj£©iM^&ttS»l*tiiffi& LT©S 
qsffifi^r-* 3 SSK& t> n-5 2 fcflgfSLfcfS 

fc, IfiaSOn— 7 2©@<Eft*©JSUS*«qi4:LTI|ieaS so 
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9n-52©JHI^!>afcttai»>*-*8©H(Efl. P 
L < tttSSS 9t-?8iOXf7 ^Rfc ©Hffi«Sf«9 U 
C©fHBJII*jR»c«^T«a6t) a— 5 2te«t*ffl«P© 
StfTjg 0 {CifrgfcSgjM 0 # 8 ©leUcffl^ffllE-r -5?! 
iEttfcBlWU C©tfMfc«Ufctt2S!)n-5 2*e« 
SB lie ffl^&ty £ 1 1 »c , £ ©f BSSB 1 fc fiUM* 
E«S«T\ IBilgB l ©atfr»fB$©ttas»)*-$r 2 

So 

[0 0 5 1] ^LT, £<D^o^m^UmLfcZ tic 
<fct), *SiM0n-v2tt, «fls*nfcffl8ij©«a»)n- 
7 2«IC, l^$n-5 2©«tt2S»>fii:«2St> ; &-* 
8©@l2Bfc©H«jWH-il!l**U C©fHlttS*fc:»-3^ 

T 9 n - 5 2 tc <fc S fflffi P ©ftfrizt t) (<:£BttflB£ 

So BflHftBlOSffli^CttaSOt-^S© 
ENEBtt, fBHSB l fc«*ii*nfciBBaS t)n-72@ 

-72 ©toilSfitcfrfrfr 0 4 < mm p ©3tfT«©«fi 

* n mmmcs< mn-r s c t^-e^So 

[0 0 5 2] 0 4ti*5l^t«S^O$iJ®7jJ*^3Sffl 

bfc*awte**>B««fi©jii 2 mm&m*^ Lit t>© 

T?a5 0, *JISS^«©fBig^B«, 0y*.fc£, ^ilifStcfB 
- h\ O H PffliKfc*fe* fcfi^^^-OfBS^ff* 

aoHPf— uss^— k, T-jui/is—htcm&'zrz 

Ityflij =7— ©IB®%tT* 5 IBS*— K, $/— ;l/ffliffi»c 
S fc « 7 ^ -f B^^rtT* 5 ;l/SB»4- h\ 
*fflfflttfc3fJiaW!:ififilbfeKllM©*ftSfett7;I/ 
*7-©KS*fT*5lB[iiifliB«*- KS©£B£«© 

I3^€r- H*as?-r s c t t- s <fc 5 tc jgfig^nr ^ 

So 

[0053] *mtmm<Di£B&s ias, 04 tc^-r 

■t3tc. ffl«EP©a3i«rSS?-rsffliffi^X-i'-y7 e -2 5 
0 Afc»tt**lTV*o £<Dmt&miRX'{ 
7f2 5tt, WAtf, «jfiiK, OHPffil, Z-f 

n>->-hffl«E. ->-;^iffis gffi© J Fri14«:fR)±^-& 

rcmmmmm<D^m^m<Dmm p ©as*^ sasaicffl^ 
sfflatp*s#?-rst>©T*fes„ tm*si:, ^jiffi 
cfBS*ff * ^ — (aaeu^mfes rzity;^ ^-mm*- 

h\ XBK ¥&$ fefi 7/1/* v-©ffi^*ff 4 5 ««B 

tT*^OHP>'-M3^ ; &-F, T4ui/is-YKW& 
*fc«7/l/*7-©IHB*fia:?SBBt- F, v'-^ffl 

K, Wfflffl«lc^*BBtcittftlUfc»HK©*a*fett 
7;l/*5-©IB^*tT4 5 ^iSKIBfii*- K»©^«^ 

«©ragt- F*a»?-r s c t «rifttt l» c ©ib^*- 
K©«mmw-©<fcHK:j&i;T»K**is. -r^*>^. 
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[0 0 5 4] Bijfe*JSS#a 1 OAO^V l 2 AtCfi, 
< i: fe&trfifBttSB 1 5 At, u-=>ft fiffiB^M 

as i 6 efetTi&^^-^ftijeiigp 1 7 a t, nmmffi. 

Mim&l 8tftM&l 9 A££:WLT^.5o 
[0 0 5 5] HufE^T«IEtSgB 1 5 AtC«, ffilt)n- 
^2tc l Jtl T-*fJS-T3i!0£t>n-7 2&c«fc£fflilfiP 

OIs]efi«:«IE-r5lfIEffi^1SiW^tiTt/^c CtOffliE 10 
filfcL St^UfcfflIEfiiK?#i'X-rA3 0^:fflV^rffliffiP 

[0056] miiu-^n&ikm^i^ i 6 tea, m^e 

LftJg l HSSJBffli:lRl«tDll^m^©4 ^S^HigPi: 
[0 0 5 7] m&k?T®Yfi%*:-i*®m& I 7 Mat. 

mcm^zmm k> *- * 8 <D@<gs«wflrr s 7° n 9 

[0 0 5 8] MfBtS^rtgP 1 9 Afc«\ BU&Lfcfg 1 IftSS 

y^A^-^^taH-nv-b^h-^fB^Bl A<Dtt 30 
[0 0 5 9] *Ofa©«figlcoi/>T»fi(iS£Lfcmi*8B 
[0060] C 5 4:«liA<04^IMB^flBoeSSB 1 

a ic > ib^sb i a cwBtfSAStt* fcue*& 

OSfffil?- * 3 tfUjfr&fcH^© 4 (Ct -p T 
*a«ftT*B^9n-^2©ISI^*OJKj6 
^->3^) tflfctH£*l5„ fLT, Sffi&t>n-7 2©le] 

ftfi©«j£***P 4: LT*6j£ 0 # 8 ©SEI&Xf- >y 7° 

SBH««a*?HS«n*i:, wiEfliigitjasas i 8 a, & 

ff«E«* 1 5 AK:K11«nTi/'»*«iE«*»6*03»R 
«tifcffl«P©5WrliflF*K:«ffl-r**liEffl[*»Wr 

So so 
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[0 0 6 1] fc*5, C©*fIEffi!&S$aga5l 8tC*S» 

[0 0 6 2] *«Mi»JBIK:i3VT«, ffliffiOaStjSC 

■aTtf"'*. 011* tf, «#J©*fIEfii©^£ 

«ttte*V»Ttt, 2 3 6 Ky h) fcfiWBLT, 1 fjOW 
IW««ff*t)n*o S«©l*&fcHHRic2 3 6 H-y h** 

*WHKWIM*ff*5»&fi2 I8K7K OHPlffi 
■^TMn:/;-/- McaW&fT&SJfr&tt 1 9 6 h*-y hi: 

ffctffTa*n**», *■©«©««©«*«, ia^bfc« 
lEffltc^fbT, ffiffl-rsenB«?cc)h*-y htsuca-^r 

[0 0 6 3] -Tftto-fe, BttfcKBfcLfclilEMfcTfc-r 

j^fflffl«E©J&&», TX 2 1 8/2 36, OHP 
fflJB-^TM'ni/i'— h©*&«, TX 1 96/2 3 6*' 
SSt<i:o T*46 6 nfc«iM *) * 8 ©[e]iiteS©*iiIE 
fiii:&-5o 

[0 0 6 5] COScRttfmt, n-7ftfittif!l2« 
16tt, tt3a69o-72©igRft*OKjS*ai*Pi:LT 

*fijMDD-^2CD^afiCg, M&9*-2 8 

com®}* 7- -y 7St&W& U *ff 16^^*- * W»» 1 
7 AS, n-7ftfi{fi«fJ/£gP l 6 fc J: !? WJ&Sftfctt 
3S0n-^2OftfeffiBi3J:tf«iEfiiifl»aLaasi 8(c 

«*w»-4-*o r*t>%» atfriftfMfre— *w»» i 7 

Att. afrlftfmic, o— 5ft£ffi«W£W 1 6(cfcD 

letigpi sAKKttSftfcitiEflMejB^T, fflxaasi 

[0 0 6 6] C£0J;pfc*SlfiS^«(DtB1gSBl Ala 
ntf» «jS*lH#a4tt» SESDn-7 2t:MLftl 
^ttigi5i: LTtD«*PfiBv- A 3 «tttB L Tiffin 9 n- 
7 2 O^Jg(fiBO!ljiSt«r6iSllc^tB-r5 0 f Lt, a- 
^ftflEffi««S»l 6tt, 3tff«lff»O«aS0n— 5 2 

2 5 £SKffl^SffliffiP©jBIS, flBJ^fi, ^jl^tt, 
mm. OHPffli, T-f'n^v'-hfflffi, S/-;l/ffl«t, 
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*3SI»IB»*-F, OHPffl*fcJ)t&*fctt7;l/*7 
— ©KSfcfT&SOHPS'— hfB®^— h\ 7^0^ 

nwmsai sit. mmmmx^y^z swsajgtcjscT « 

St)n-72 ©ftftttlltt £CfttiEffifflllMa3Sffi 1 8 K. 

d; »> rot? nfcMiEfflts-^v^rfflttt p <omf m*mt& 
p ©osee mmic *. 

[0 0 6 7] LfdbT, «t3^»)n— 5 2©Jnlfflffit 

untims. 20 

[0 0 6 8] $fc, BURP CDdttfrmiZ. 
©fc£ffi«fcJ:tfMIffi»JM!BS» 1 8 lz.£.*)iMM'£tl 

5 2 ©SHEB&tttHr Sfe&oam&'Ctfat&ttltt&B 

mesa* e> jbm©jM d fi*«m l t^jm d ^- ? 8 k * 

©tt*, ffi A£K«ffiilHn L T Sffll* t o i: -r * c i: *« 

[0 0 6 9] S5K:*;fc, ffliPOSfm SKiM^n 
-^2 ©ft ftttBJ3£tfffiIEtt»]|&19ffi 1 8 f;: «fc 0 ig 

fct.c, afflifWt— i 7 AKfcw-siWMa 

V7 h9xr©|||»*^fcv^rtT*Jgttlfl|K:fT* 

[0 0 7 0] *^SBJf?li©fBilgBtCffl^/c* 

[00 7 1] *^ISS^«©IBSS^B 1 AKffl^->fe*SljS 
JB«0«Ea6»)IWttWatt, 8 fc-fcOHlBB 

A 3 1 D n-7 2 *f 1 Lfe 
&9n-^2©EiKMDSi:MG&D-E— *8©HHEfi. so 
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JBil&Pfco^TfttffJU c©ffM&^cS^TSlKait> 
n— 9 2e±*fflttP©aScfTa60C<85B»«BaS») : E-* 
8©0«E**MiE-r*lfiE«*«»L, c©gHMfc{Jtl, 
fdfii£t> p— 5 2 ^rfBiiSM 1 A tllB*aty 1 1 1 K:, 
£©8l»LfcffllttP©tlIE«*IH«**Tfc*, fflfSffii 

iR^mcxQwmKwar&mmwwt&zti&t* c© 

SCS^^T, IB^gBl A©&fTl!rfm©«EjgD*- 

^8©iHi*tea**jffii-rs«fc3t%^TvSo 

[00 7 2] fit, c©* 3 bfccfcfc: 
«2&»>n— 5 2fi, «f^«tifcfflBiJ©«EjSt>n- 
^2«fc, M3IOn-5 2©ffi«£^?)*i:iffijMti ; e-^ 
8 ©EllES £ ©M«tf j5r/£©«Jffi P £*f LTff-iffJS n, 

c <DfflmmK.&^rmM t> n— 5 2 1 j: sams p © 

efetfj^t) K^sfcusasD^E— * 8 ©i§iijg»:&*fiE-r5« 

IE«;W8ttPlc»LT^fc*»*ft3. GfitSc 

«i A©^fl6^©«^?? ; e-^8©i5itefi«. mi& 
mailmen <o mmr sfflffi^isssns ib«sb 

1 AtcffijX^ti/c#SSI!?n-7 2HW©MlE{ii*^, it 

gaffl«Pte«-r* ifr©aw!i*H^ aBesnfcfflttew 

lfT©BJW«i:©HflHp&, ffiEfffiM^SSP 1 8 

n— 5 2©finl«IS»c^*''t)t)«:<ffliffiP©«S@, -T 
8*5* £«£»DEa^-F»lc/§ttP©5StfT«©ir! 

A * p m*ffi(C ft < mnt 5 XL £ &V1£ So 
[0 0 7 3] &*s, *f£BJ?«, BufB^fiSJK^K^^ 

- **©Bffi±te wwtffiffl Bro6*ffl«©««*a^ l 

[0 0 7 4] 

mm *> * © sues t ©BB««m ^©ffl«*ffl v n th- 

WU c©fHWIS*»cas^v^T«9E»T3£©ffl«©3WT« 
lc^*i)(JiaBBSI»)t-*©ia<E«**liE , r*1iiE«* 

icmn Lfcmicm^rffl®-? z mic Lfc©r\ mm 
on-^©i(jnxif»atc^t)0^<ffltt©a««, 

[0 0 7 5] Sfc, M^fi2(cg5«©9en(cft«£iHlE 
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*g(5K <fc *> 8W*ti/fc1ijE«K:ar3v'»Tttai *) fto 

- 9 oft fiffi«33 <£ tfattff sib WBtceii * nfdttiEflt 

t^T, J8IK<oaSI& tfcfc>1=f2iiHE— K«fclWW-r* 

vmttfflffl-tzffl'm&ttf^t* 1 ), *©*s*> §Bp a n 

■y^0 



[0 3 ] *%9J(ctt«G8£B0ttf? SfB1§gl5lcte«ft 
f « iEf*«»t £ ft 46 ©MjEfflM* S/X x AO-CT 
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